cAMP and protein kinase A contribute to the downregulation of spinal glutamate transporters after chronic morphine.
Our previous study has shown that spinal glutamate transporters (GTs) are downregulated following chronic morphine administration; however, how spinal GTs are regulated in this process remains unclear. Here we show that the downregulation of spinal GTs (EAAC1 and GLT-1) induced by a 6-day intrathecal morphine (10 microg, twice daily) treatment regimen was prevented by co-administration of morphine with 2',5'-dideoxyadenosine (ddA, 1 microg, a broad adenylyl cyclase inhibitor) or H89 (10 microg, a selective protein kinase A inhibitor). When co-administered with morphine, ddA or H89 also effectively attenuated the development of morphine tolerance in the same rats, while ddA or H89 alone did not affect the baseline nociceptive response. These results indicate that the downregulation of spinal GTs following chronic morphine is at least in part mediated through the intracellular cyclic AMP and protein kinase A pathway, suggesting that this cellular mechanism of GT regulation may be contributory to the development of morphine tolerance in rats.